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1. Summary  
This project evaluated the efficacy of seven different organic plant protection programs against 
the black cherry aphid Myzus cerasi (MYZUCE) in a low stem cherry orchard. The standard 
paraffin oil (Weissöl) applied after bud swelling (BBCH 03) significantly reduced the number of 
infested long shoots and aphid colony size, represented by the number of curled leaves. 
Additional treatments with Pyrethrum (Pyrethrum FS) and Neem oil (Neem Azal T/S) added no 
further efficacy. Neem oil and Majestik applied twice showed only limited efficacy. A test oil was 
clearly less efficient than the standard paraffin oil. Ant baits placed on the stems after bud swelling 
to prevent ants from promoting aphids offered an interesting, sustainable control approach should 
for further investigation. 
2. Objective 
The aim of the experiment was to test the efficacy of seven different organic plant protection 
programs against the black cherry aphid Myzus cerasi (MYZUCE) under field conditions in spring. 
3. Materials and methods 
3.1 EPPO-Guidelines used 
EPPO: PP 152/4 Design and Analyses of Efficacy Trials 
EPPO: PP 181/4 Conduct and Reporting of Efficacy Trials-GEP  
EPPO: PP 1/258 (1) Aphids on top fruit 
 
3.2 Layout 
Four blocks were placed in two tree rows in an organic cherry orchard at the Research Institute 
of Organic Farming (FiBL) in Frick AG Switzerland (47°31’4’’ N 08°01’33’’ E) (Fig. 1). Two blocks 
included the variety Kordia and the other two blocks the variety Regina. Eight treatments 
(including an untreated control) were randomly assigned to each block. Every replicate consisted 
of two trees.  
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Fig 1: Layout GEP-trial GEP-17-01-MYZECE: Arrangement of treatments and 
replicates in the orchard, incl. tree numbers and cultivar names. 
 
3.3 Programs, reference products and treatments 
In comparison to the untreated control, three standard programs and four test programs were 
assessed (Table 1). The standard programs were: 
(1) one application of paraffin oil after bud swelling (BBCH 03) (oil),  
(2) one paraffin oil application after bud swelling followed by two subsequent Neem oil 
applications after flowering (BBCH 67 and 73) (oil+Neem+Neem) and  
(3) two subsequent Neem oil applications after flowering (BBCH 67 and 73)  (Neem+Neem).  
 
tree variety (root stock) treatment block
88 Regina Majestik+Majestik 4
87 Regina Majestik+Majestik 4
86 Regina oil+Pyrethrum+Neem 4
85 Regina oil+Pyrethrum+Neem 4
84 Regina ant bait 4
83 Regina ant bait 4
82 Regina Neem+Neem 4
81 Regina Neem+Neem 4
80 Regina test oil 2
79 Regina test oil 2
78 Regina oil 2
77 Regina oil 2
76 Regina Neem+Neem 2
75 Regina Neem+Neem 2
74 Regina ant bait 2
73 Regina ant bait 2 tree variety (root stock) treatment block
72 Kordia Majestik+Majestik 2 120 Regina  control 4
71 Kordia Majestik+Majestik 2 119 Regina  control 4
70 Kordia control 2 118 Regina  test oil 4
69 Kordia control 2 117 Regina  test oil 4
68 Kordia oil+Pyrethrum+Neem 2 116 Regina  oil+Neem+Neem 4
67 Kordia oil+Pyrethrum+Neem 2 115 Regina  oil+Neem+Neem 4
66 Kordia oil+Neem+Neem 2 114 Regina  oil 4
65 Kordia oil+Neem+Neem 2 113 Regina  oil 4
64 Kordia (10) Majestik+Majestik 1 112 Regina (10) oil+Pyrethrum+Neem 3
63 Kordia Majestik+Majestik 1 111 Regina  oil+Pyrethrum+Neem 3
62 Kordia control 1 110 Regina  control 3
61 Kordia control 1 109 Regina  control 3
60 Kordia (10) Neem+Neem 1 108 Regina  ant bait 3
59 Kordia Neem+Neem 1 107 Regina  ant bait 3
58 Kordia oil+Pyrethrum+Neem 1 106 Regina  test oil 3
57 Kordia (10) oil+Pyrethrum+Neem 1 105 Regina  test oil 3
56 Kordia (10) ant bait 1 104 Regina  oil 3
55 Kordia (10) ant bait 1 103 Regina (10) oil 3
54 Kordia (10) test oil 1 102 Regina  Majestik+Majestik 3
53 Kordia (10) test oil 1 101 Regina (10) Majestik+Majestik 3
52 Kordia (Colt) (10) oil 1 100 Regina (M60) oil+Neem+Neem 3
51 Kordia (M 14) oil 1 99 Regina (Colt) oil+Neem+Neem 3
50 Kordia (M 60) oil+Neem+Neem 1 98 Regina (P3) Neem+Neem 3
49 Kordia (P 3) oil+Neem+Neem 1 97 Regina (M14) Neem+Neem 3
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The test programs were: 
 (1) one application of paraffin oil after bud swelling (BBCH 03) followed by Pyrethrum before 
flowering (BBCH 61) and one Neem oil application after flowering (BBCH 67) 
(oil+Pyrethrum+Neem),  
(2) Majestik applied before (BBCH 61) and after flowering (BBCH 67) (Majestik+Majestik),  
(3) a test oil applied after bud swelling (BBCH 03); test oil) and  
(4) sugar bait dispensers installed after bud swelling (BBCH 03, ant bait). 
  
1  GEP-17-01-MYZECE 
Table 1: Details of the products and programs used in efficacy trial GEP-17-01-MYZECE 
Code Treatment Product(s) 
FIBL-
Nr 
Batch-
Number 
Supplier and / 
or Producer 
Type 1) 
Active 
ingredient 
Amount of 
a.i. in 
formulation 
Formulation 
type 2) 
Concentrati
on of a.i. in 
spray broth 
(product 1) 
Amount of 
product per 
liter spray (g) 
Amount of spray broth (l) 
Red 
Control 
untreated 
- - - - CHK - - - 
no 
treatment 
no treatment 
0 
Yellow 
1 
oil 
Weissoel 
S 
1028 12/2015 
Schneiter 
Agro AG 
I Paraffin oil 
 
99.1 % (830 
g/l) 
EC  2 % 20 ml 
20 
Grey 1 Test oil RS77 1026  
SFC 
Schneider 
Formulations 
consulting 
I  Linseed oil 91% (920 
g/l) 
EC  2 % 20 ml 
20 
Yellow 
2 
Ant bait    Biobest S  sugar    2 dispensers 
per tree trunk 
na 
Blue 
Majestik+
Majestik 
Majestik 806 6375 Omya I  maltodextrin 49 % SL 2.5 % 25 ml 40 
Green 
Neem+Ne
em 
Neem 
Azal T/S 
1051 060416S 
Andermatt 
Biocontrol 
I  Azadirachtin 
A 
0.3 % EC 0.3 % 3 ml 
40 
Pink 
Oil+Neem
+Neem 
Weissoel 
S 
1028 12/2015 
Schneiter 
Agro AG 
S Paraffin-oil 
 
99.1 % (830 
g/l) 
EC  2 % 20 ml 
20 
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Neem 
Azal T/S 
1051 060416S 
Andermatt 
Biocontrol 
S 
Azadirachtin 
A 
0.3 % EC 0.3 % 3 ml 
40 
Purple 
Oil+Pyret
hrum+Ne
em 
Weissoel 
S 
1028 12/2015 
Schneiter 
Agro AG 
S Paraffin oil 
 
99.1 % (830 
g/l) 
EC 2 % 20 ml 
20 
Pyrethru
m FS 
1011 
53.11.20
15 
Andermatt 
Biocontrol 
S Pyretrhum 8% EC 0.05 % 0.5 ml 
20 
Neem 
Azal T/S 
1051 060416S 
Andermatt 
Biocontrol 
S Azadirachtin 
A 
0.3 % EC 0.3 % 3 ml 
20 
1)  CHK Check        
   S Strategy 
  
    
 
  I Insecticide      
2)  WP Waterdispersable powder     
   WG Waterdispersable granulate  
   SP Soluble powder     
   SC Suspension concentrate     
   SL Water soluble concentrate     
   EC Emulsion concentrate     
   AD-S Additive (Sticker)     
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3.4 Application 
3.4.1 Dates of application 
 
Tab. 2: Dates of application 
Program Application date 
  17.03.2017 31.03.2017 02.05.2017 15.5.207 
BBCH 03 61 67 73 
oil Weissöl       
oil+Pyrethrum+Neem Weissöl 
Pyrethrum 
FS 
Neem 
Azal/TS   
oil+Neem+Neem Weissöl   
Neem 
Azal/TS 
Neem 
Azal/TS 
test oil test oil       
ant bait ant bait       
Majestik+Majestik   Majestik  Majestik   
Neem+Neem     
Neem 
Azal/TS 
Neem 
Azal/TS 
 
Weather conditions: Sunny, partially cloudy, and more or less windless. Applications were 
performed in the morning between 09.00 11.00 h. All applications were executed by CD and FC. 
3.4.2 Application equipment 
The applications in this trial were conducted using a motorized Birchmeier A-75 cart sprayer with 
a handheld spraygun and a 180 nozzle. Total spray volume for eight trees (four replicates with 2 
trees each) was 20 litres.     
The trees were treated completely, from both sides of the row, with emphasis to have a good 
cover on stem and branches. Two ant bait dispensers were installed per tree and mounted to the 
stem, just below the first main branch.  
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3.5 Trial location and trial site 
FiBL, Cherry orchard 
Ackerstrasse 113 
5070 Frick 
385 m.ü.M. 
47°31’4’’ N 08°01’33’’ E. 
 
 
Soil is a clayey loam.  
(Pseudogley-Braunerde)   
approx. 47% clay  Figure 2: Trial location 
Fertility level is good 
The soil is drained 
Content of organic matter 4% 
pH slightly alkaline 
3.6 Crop and pest 
3.6.1 CROP: 
Cherry Prunus avium L. (PRNAV) 
Cultivar    Regina, Kordia  
Planted    2005 
Planting distance  2.5 m within row, 4.6 m between rows 
Mean height of trees  4 m 
Mean width of trees  2.5 m 
Previous crop:    grassland  
Production orchard, managed by A.Schädeli, FiBL-Hof, 5070 Frick 
 
3.6.2 PEST: 
Black cherry aphid Myzus cerasi (MYZUCE). Natural infection conditions, no artificial inoculation. 
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3.7 Climatic conditions 
Average annual rainfall at the orchard site is 1157 mm (mean 2005-2013, www.agrometeo.ch). 
The trees in the cherry orchard were protected by a rain cover from 20 of March. 
Weather data were recorded throughout the season with a Campbell weather station 
(www.agrometeo.ch). Mean daily temperature and daily rainfall are visualised in figure 3, for 
complete weather data see Appendix 6.2. 
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Fig. 3: Weather data in Frick during the trial GEP-17-01-MYZECE. Arrows indicate 
application and assessment dates.  
 
3.8 Maintainance and crop protection 
Maintenance work in the orchard was done according to standard organic practices. Mulching 
was performed during the season when necessary.  
 
Table 3: Fungicide treatments in the orchard during the period of the current 
experiment in 2017 
Date Phenological stage 
BBCH 
Product Active ingredient 
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17.3.2018 03 Kocide 2000 35 % Cu, 4.28 kg / 
ha 
24.3.2018 51 Kocide 2000 35 % Cu, 4.28 kg / 
ha 
 
3.9 Assessments 
One assessment for the occurrence of aphids was conducted on 2.6.2017. Per tree, 12 randomly 
selected long shoots were assessed: three long shoots from the south-facing lower part, three 
from the south-facing upper part, three from the north-facing lower part and three from the north-
facing upper part of the tree canopy. Long shoots were classified as infested or uninfested and 
the number of curled leaves per long shoot was counted. The assessment was performed by FC. 
 
3.10 Statistical analyses 
The number of infested long shoots was analysed with a generalized linear mixed model with 
binomial distributed errors. The model used the fixed factors treatment and variety and the 
random effect tree side nested within tree number. The optimizer bobyqa was applied to improve 
model convergence. The number of curled leaves was analysed with a generalized linear mixed 
model with Poisson distributed errors. The model used the fixed factors treatment and variety and 
the random effect position, nested within tree side, nested within tree number. The factor variety 
had no significant effect in both models and was therefore removed. All statistical analyses were 
calculated with R 3.3.1 and the R-package lme4. Post-hoc comparisons were performed with the 
function glht from the R-package multcomp. 
 
4. Results and discussion 
In this study, we evaluated the efficacy of seven different organic plant protection programs 
against the black cherry aphid M. cerasi (MYZUCE) in a low stem cherry orchard in Frick 
Switzerland.  
The timing of the applications was adequate. The first application of the oils was at bud swelling 
BBCH 03. Pest pressure was four aphid fundatrices per 200 randomly controlled buds. The 
second application was timed with the first opening flower buds (BBCH 61). Because there were 
two heavy frost events in April, all flowers froze and fell from the trees. Thus, there were no fruits 
in 2017. 
Compared to the untreated control, the standard procedure paraffin oil once (oil) after bud swelling 
(BBCH 03) significantly reduced the number of infested long shoots (Table 4) and the aphid 
colony size (Figure 4), represented by the number of curled leaves.  
The test oil applied at the same date with the same concentration as the standard paraffin oil was 
less effective than paraffin oil: both the number of infested long shoots (Table 4) and the number 
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of curled leaves were not significantly reduced compared to the untreated control (Table 4, Figure 
4).  
Additional applications of two times Neem oil (oil+Neem+Neem) (z = -2.9, P = 0.8) or once 
Pyrethrum followed by a Neem oil application (oil+Pyrethrum+Neem) (z = 1.2, P = 0.6) showed 
no significant, additional effects on the number of infested long shoots compared to Paraffin oil 
(oil) only. Oil+Neem+Neem (z = -0.7, P = 0.5) and oil+Pyrethrum+Neem (z = -0.9, P = 0.4) did 
not have an additional effect on the number of curled leaves compared to Paraffin oil (oil) only. 
Two neem applications (Neem+Neem) reduced the number of infested long shoots, but not the 
number of curled leaves compared to the untreated control.  
The two applications of Majestik (Majestik+Majestik) did not significantly control aphids (Table 4, 
Figure 4).  
Ant baits (sugar bait dispensers) placed after bud swelling on the stems to prevent ants from 
enhancing aphids decreased both, the number of infested long shoots and the number of curled 
leaves (Table 4, Figure 4). The provided sugar solution was not depleted at the end of the trial. 
In accordance to the adequate application date, one dispenser per tree could be sufficient. 
5. Conclusions 
The standard paraffin oil (oil) applied after bud swelling during warm temperatures controled the 
black cherry aphid. Additional treatments with Pyrethrum and Neem oil added no further efficacy 
to the programs and could therefore be omitted. The test oil was clearly less efficient than the 
standard paraffin oil and cannot be recommended for the control of M. cerasi. Ant bait dispensers 
mounted to the stems showed interesting results. Efficacy of ant baits was comparable to the 
efficacy of oil treatments. Thus, ant baits might provide a true alternative, because side effects of 
sugar dispensers are assumed to be considerably lower than side effects of a full spraying 
program. Further research on ant baits is needed to provide reliable data form different years. 
 
Table 4: Percentage of infested long shoots 
Treatment  Mean infested 
long shoots (%) 
SE  Significant 
difference to the 
control 
Z‐value 
Control  90.2  2.4     
Oil  50.0  3.9  ***  ‐3.3 
Test oil  78.7  2.1  marginal  ‐1.8 
Oil+Pyrethrum+Neem  41.5  3.2  ***  ‐3.7 
Oil+Neem+Neem  56.3  3.0  **  ‐3.1 
Neem+Neem  72.2  1.8  *  ‐2.4 
Ant bait  64.8  2.2  **  ‐2.8 
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Majestik+Majestik  84.0  2.0  NS  ‐1.3 
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Figure 4: Fitted values of the number of curled leaves, representing aphid colony size. Significant differences to the control 
are indicated: NS = not significant, * P < 0.05, ** P < 0.01, *** P < 0.001
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6. Annex 
6.1 GEP certificate 
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6.2 Weather data 2017 at the location Frick, CH 
Parameter 
mean 
temperature  
min. 
temperature
max. 
temperature Rainfall 
Einheit  ºC ºC ºC mm 
15.03.2017 10.5 1.7 17.7 0 
16.03.2017 10.6 2.9 19.6 0 
17.03.2017 11.2 3.2 19.7 0 
18.03.2017 8.4 7 10 13.8 
19.03.2017 11 8.3 15 3.6 
20.03.2017 11 9.1 14.2 0 
21.03.2017 9.8 5.5 13.6 0 
22.03.2017 6 2.4 9.6 3.6 
23.03.2017 11.1 5.2 17.6 1 
24.03.2017 10.2 8.3 14.8 0 
25.03.2017 10.9 7.5 16.1 0 
26.03.2017 9.1 4.5 14.8 0 
27.03.2017 10.2 1.9 19.5 0 
28.03.2017 11.6 3.1 19.1 0 
29.03.2017 12.2 5.2 19.6 0 
30.03.2017 12.9 4.3 21.5 0 
31.03.2017 13.6 5.3 21.8 0 
01.04.2017 11.4 6.7 17.5 0 
02.04.2017 11.4 8.4 15.3 0 
03.04.2017 11.9 6.7 18 1 
04.04.2017 11.1 5.9 16.2 0 
05.04.2017 10.5 0.7 15.2 1.6 
06.04.2017 9.2 4.8 14.3 0 
07.04.2017 9.2 0.5 17.6 0 
08.04.2017 11.9 3.1 21.2 0 
09.04.2017 14.2 4.2 23.8 0 
10.04.2017 15.6 6.7 23.8 0 
11.04.2017 11.4 5.2 16.3 0 
12.04.2017 11.8 1.8 19.4 0 
13.04.2017 13.3 7.8 17.7 0 
14.04.2017 10.2 4 15.8 0 
15.04.2017 10.4 6.9 13.8 0.4 
16.04.2017 8.3 5.8 11.8 6 
17.04.2017 7.1 4 10.9 5.4 
18.04.2017 4.5 1.5 7.8 0.2 
19.04.2017 2.6 0.4 6.1 0.8 
20.04.2017 3.3 -1.3 8.8 0 
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21.04.2017 6.2 -3.4 15.3 0 
22.04.2017 8.8 -0.4 14.9 0 
23.04.2017 9.3 4 14.5 0 
24.04.2017 10.5 0.1 19.3 0 
25.04.2017 9.8 3.7 14.4 16.2 
26.04.2017 3.2 0.2 5.9 10 
27.04.2017 3.5 1.9 4.5 6.6 
28.04.2017 5.7 1.6 10.6 3.6 
29.04.2017 6.8 -0.8 14.3 0 
30.04.2017 10.4 0.4 18.9 0 
01.05.2017 7.2 5.2 10.7 7 
02.05.2017 9.2 3.5 13.4 3.4 
03.05.2017 10.6 7.1 15.6 0.2 
04.05.2017 9.3 6.8 12.8 4.2 
05.05.2017 12.1 5.2 18.8 0 
06.05.2017 10.8 7.6 15.2 13.6 
07.05.2017 10.7 9.2 12.8 10.8 
08.05.2017 9.1 7.2 11.5 7.2 
09.05.2017 9 3.3 13.7 1 
10.05.2017 11.9 1.6 21.3 0 
11.05.2017 15 9.8 21.1 0 
12.05.2017 14 9.1 20.3 1.2 
13.05.2017 15.3 9.9 20.7 0 
14.05.2017 14.7 10.6 20.1 4 
15.05.2017 15.9 10.2 22.1 2.6 
16.05.2017 17 7.9 24.8 0 
17.05.2017 19.2 9.9 27.6 0 
18.05.2017 18.8 15.3 22.9 0.6 
19.05.2017 10.1 4.9 17.6 8.4 
20.05.2017 10.5 4 16.5 0 
21.05.2017 13.9 5.2 20.9 0 
22.05.2017 16.7 7.4 24.4 0 
23.05.2017 18.7 11.1 25.5 0 
24.05.2017 18.5 13.7 23.5 0 
25.05.2017 18.9 12.6 24 0 
26.05.2017 19.9 11 26.4 0 
27.05.2017 21.3 11.3 29.8 0 
28.05.2017 22.9 14.6 30.6 0 
29.05.2017 23.4 14.6 31.5 0.8 
30.05.2017 21.9 16.6 27.6 0.2 
31.05.2017 21.8 16.7 26.7 7.4 
01.06.2017 20.3 15.9 24.9 8.4 
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02.06.2017 20.7 15 27 0 
03.06.2017 19.7 13.7 26.3 11.2 
04.06.2017 17 13.3 20.6 3 
05.06.2017 14.7 11.3 18.7 0.8 
 
 
Data from Campbell Weather Station. Weather data can be downloaded from www.agrometeo.ch 
 
6.3 Insect data                
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